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MCLrMLY PROGRESS REPORT 'THROUGH 28 FEBRUARY 1965 
LIFE cycle: tests 

1. Stat us of Cycling Pr o gr am : The cycling program has included cells from 

the Yellowing manufacturers : General Electric Company (C-.Z.), Gould- .National 

Batteries, Inc. (Gould), Sonotone Corporation (Sonotone), Yardaey Electric 
Corporation (Yardney), C-ulton Industries, Inc. (Gulton) and Delco-Remy (Delco). 

TOTAL NUMBER OF PACKS PLACED IK PROGRAM: 108. 

Total Buraher of Packs [ Cells Failed* 

Cycled Still 1 Since Last Total To 

Cell Type To Date Cycling Failed 1 Report Date 

KICKED CADMIUM ( 10-cell packs) 

G.E. 3 • 0 ah 12 9 3 0 23 

Gould 3.) ah 12 5 7 1 5P 

Sonotone 5-0 ah 12 11 1 2 21 

Gulton 6.0 ah 12 6 6 0 57 

TOTAL 18 31 17 SI q? 


NICKEL CADMIUM (5-cell packs) 
G.E. 12 ah 13 

Gulton 4.0 ah 6 

Gulton 6.0 ah 1 

Gulton 6.0 ah HSI 3 

Gulton 12 ah 6 

Gulton 20 ah 12 

Gulton 50 ah P 

Gould 20 ah 12 

TOTAL 55 

SILVER CADMIUM ( 10- cell packs) 
Yardney 12 ah 2 

TOTAL 2 

SILVER ZiLC (5-cell packs) 
Delco 25 ah 2 

Delco 40 ah 1 

TOTAL- 3 


* failure analysis results are cumulative. These result 
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2 . Test Parameters: 

a. Ambient Temperatures: 

(1) 0° c. 

(2) 25° C. 

(3) k0 u C. 

b. Voltage limits per pack on charge: 

(1) 1.55 ± 0.03 volus per cell at 0° C. 

(2) 1.4-9 - 0.03 volts per cell at 25° C. 

(3) 1-45 - 0.03 volts per cell at 40° C. 

(4) 1.97 - 0*03 volts per cell at 2 5° C. on the silver zinc packs. 

c . Depth of Discharge: 

(1) 90-minute and 3-hour orbits: 

(a) 15 percent and 25 percent at 0° C. 

(b) 25 percent and 40 percent at 25° G. 

(c) 15 percent and 25 percent at 4 o° C. 

(2) 24- hour orbits: 

(a) 50 percent at 0° 25° C and 40° C. 

(b) 4 o percent at 25° C on the silver zinc packs. 

d. Orbit Times: 

(1) Q0 minutes --3 0-minute- discharge and 60-minute charge. 

(2) 3 hour 3 - - 30 -minut e discharge and 150-minute charge. 

(3) 24 hours — 1-hour discharge and 23 -hour charge. 

3 . Data; 

a. Hormal operation schedules complete data to be recorded on 90-minute 
and 3-hour packs every 32 cycles. On 24-hour cycles, complete data is taken 
every eight cycles. 

b. The attached data sheets give end of discharge and end of charge 
voltage readings for each cell on each cycle recorded. 
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4 . Ca-; 


. eses : 


a. Prior to cycling, each pack was given a capcity test at its respec- 
tive cycling; temperature. This check consisted of a c/10 charge for 1 6 hour 
followed ' ; c/S discharge to 1.0 volt/ cell average. After each 88 days of 
cycling, each pack was discharged at the c/2 rate to 1.0 volt/ cell average 
following a charge at the cycle rate. The pack was then recharged at the 
c/lO rate for l6 hours and discharged at the c/2 rate to 1.0 volt/cell 
average. The pack was then recharged at the c/lO rate for 48 hours, voltage 
limited to the cycle limits . Data of capacity tests is tabulated on pages 
30 through 33- 
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Preconditioning at change to 40° G. Number of cycles completed at 50° C is in parentheses 
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PACK NO. 10 DEPTH OF DISCHARGE 25 TEST TEMPERATURE 25 

G.E. 3 A.H. PERCENT OF RECHARGE 125 ORBIT PERIOD 3 HOURS 
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PACK NO. 44 DEPTH OF DISCHARGE 25 TEST TEMPERATURE 40 

G.E. 3 A.H. PERCENT OF RECHARGE 160 ORBIT PERIOD 3 HOURS 
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PACK MO. 52 DEPTH OF DISCHARGE 25 TEST TEMPERATURE 0 

GOULD 3.5 A.!!. PERCENT OF RECHARGE 115 OR3IT PERIOD DO MIN 
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PACK MO. 56 DEPTH OF DISCHARGE 25 TEST TEMPERATURE 

GOULD 3.5 A.H. PERCENT OF RECHARGE 1 1 5 ORBIT PERIOD 3 H 
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no. 7 DEPTH OF DISCHARGE 25 TEST TEMPERATURE 25 

GOULD 3.5 A.H. PERCENT OF RECHARGE 125 ORBIT PERIOD 3 HOURS 
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PACK NO. 40 DEPTH OF DISCHARGE 15 TEST TEMPERATURE 0 

SONOTONE 5 A . IT . PERCENT OF RECHARGE 115 ORBIT PERIOD 90 MIN 
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PACK MO. b DEPTH OF DISCHARGE 40 TEST TEMPERATURE 25 

SOMOTOMF. 5 A.H. PERCENT OF RECHARGE 125 ORBIT PERIOD '3 HOURS 
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PACK MO. 30 DEPTH OF DISCHARGE 25 TEST TEMPERATURE 40 

SONOTONE 5 A.H. PERCENT OF RECHARGE 1 60 ORBIT PERIOD 3 HOURS 
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PACK MO. 61 DEPTH OF DISCHARGE 15 TEST TEMPERATURE 0 

GULTON 6 A.H. PERCENT OF RECHARGE 115 ORBIT PERIOD 90 MIN 
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PACK MO. 62 DEPTH OF DISCHARGE 25 TEST TEMPERATURE 0 

GUI TOM 6 A.H. PERCENT OF RECHARGE 115 ORBIT PERIOD 90 MIN 



Ld O 


. Vf.RO f 


o o o o o o o o o o o o 

O O O O O O O O O C; O O O 


oooooooooooo 

oooooooooooo 


o c la vO ^ n o 

CS! CX CH <t— t~- CH »— r- 


AJ ori la UV.O VC CC PA CJLOO O 

LA LA LA 4 4 4' 4 -4' 4 -3- 4 4* 


— O O sC vO lC 4 CO O LA LA r'\ 


00 4 cV t— rr, t LCx (3 jjp v 4 - (V', 
LA U LA LT\ LA LA LA LA LA LA LA LA 


o c ca la r^-vr> 4 4 - 4 '* 4 * 


laxO rr,o-N 4~ -4 CA OA pa 4 * 
LA LA lA LA LA LA LA LA 4" LA LA LA 


XT* A-'*. A - PA vO 4“ PA vC \A <a4 PA 


4- LA C*> O C-H 4 la la LA, 4* LA 
l0 lO LA LA LA LA LA LA LA LA L A LA 


LA O CO o o o o o o o o o o 

UJ o c o o cooooooo 

CO LA 

<c 


oooooooooooo 

oooooooooooo 


O O O O O O O O O O O O O i 

> oooooooooooo* 


oooooooooooo 
O C; O O o o O O O O O O 


O O (Tx CT.r^-CC rvvAGOvO LAvO VO t 

oa *«•*•♦••••*• 


A- CO VO P, rc»4 CO CO 00 A*-O0 

LA LA LA LA* LA LA LA LA LA LA LA LA ’ 


A A- 4 * <A A 4 ' 4 * LA CO 

” O ’ — T-~ r— CD 


4 vO O O T ~" AT 4" r^vO vDvD vO 
LG 4 VO LA LA LA LA LA LA LA LA, LAC 


C“. C'-CC* O vO O', CA o 


A- 4 T-- r J 4* la pa la 4* la. 

LA UA LT \ LA LA LC * LA LA LA LA LA LA ' 


— - * — AT CL r ' i'A isj PA csl *-■ PA PA Csl 

L*. j O O C CO O O O CO O O O O CO 


01 • pa pc ■■ a OA ?'■ 

O PA 
O 

LjlJ r-A vC' f IT - 

O ACTC.;Cr 


A PA '-A PA P'\ 


CM \.0 PA PA Ai CA * O CO CC’ LA 

co cc r- a ca co o axco c c cc co 


PA A'*- PA L.A P , ^ CO \0 C x LA 

O O CO 4* LA L'- ; A' r^CO A>. A- 


o o o o o o o o o 


A I o CO O r* -T CO 4" 

» — T - A*- t~* rr*,vA CP, p-'XlO 

07 1 C o; C" C O '. O O O O -- — 

LA L" . LA LA LA LA V0 \0 ''-0 \C sO LO 


A*: CX O O O PA 4 v0 4 CC- • — 4 

’ — l r- r^* ’ — -c: pa v7 cr\ p^\'0 

C - ' CO C0 C'. C r ' C> O O O O 1— 

LA L"'i LA L r, LA. LA VO SO VC 0 


6 . 7 . 



PACK MO. 37 DEPTH OF DISCHARGE 15 TEST TEMPERATURE 40 

COLTON 6 A . H . PERCENT OF RECHARGE 160 ORBIT PERIOD 90 MIN 
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PACK NO. 65 DEPTH OF DISCHARGE 15 TEST TEMPERATURE 0 

GULTON 6 A.H. PERCENT OF RECHARGE 115 ORBIT PERIOD 3 HOURS 
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PACK NO. 66 DEPTH OF DISCHARGE 25 TEST TEMPERATURE 0 

GULTON 6 A. H. PERCENT OF RECHARGE 115 ORBIT PERIOD 3 HOURS 
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PACK NO. 42 DEPTH OF DISCHARGE 25 TEST TEMPERATURE 40 

GULTON 6 A.H. PERCENT OF RECHARGE 160 ORBIT PERIOD 3 HOURS 
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PACK NO. 110 DEPTH OF DISCHARGE 15 TEST TEMPERATURE 0 

G.E. 12 A . H , PERCENT OF RECHARGE 115 ORBIT PERIOD 00 MIN 
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PACK NO. OA DEPTH OF DISCHARGE 25 TEST TEMPERATURE 0 

GOULD 20 A.H. PERCENT OF RECHARGE 115 ORBIT PERIOD 3 HOURS 
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PACK NO. 105 DEPTH OF DISCHARGE 25 TEST TEMPERATURE 25 

GOULD 20 A.H. PERCENT OF RECHARGE 125 ORBIT PERIOD 3 HOURS 
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DEPTH OF DISCHARGE 15 TEST TEMPERATURE 40 
PERCENT OF RECHARGE 160 ORBIT PERIOD 3 HOUR 
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PACK NO. 76 DEPTH OF DISCHARGE 15 TEST TEMPERATURE 40 

GULTON 20 A.H. PERCENT OF RECHARGE 160 ORBIT PERIOD 90 HIM 
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PACK NO. 116 DEPTH OF DISCHARGE 25 TEST TEMPERATURE 0 

GULTON 20 A . H . PERCENT OF RECHARGE 115 ORBIT PERIOD 3 HOURS 
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PACK NO. 228 DEPTH OF DISCHARGE 15 TEST TEMPERATURE 40 

GULTON 4 A . H . PERCENT OF RECHARGE 160 ORBIT PERIOD 90 MIN 


' I 


o i.: 
o* 
c : Ci 

lj co 




Ll_ LU 

O O 
O < 


Ll.t 


CJ 


o 


(/) 

UJ 

'Jj Lf\ 

< 


C vC-j'-t co CM cm cm 

CM CM 04 CM CM CM CM CM CM 04 


or\ T- 04 OO m C4 CM CM 04 

. 4 - -O' -4* -i* ^5- -or -z$- -or 


j 


O vO vC -C v -4- CM 04 O O CO CO 

> *— CM CM CM 04 CM CM CM 


fA *■“ 04 04 CM <M 04 CM 


O \0 LO -Cj ' -*j* OT\ CM 04 
04 CM CM 04 C4 04 04 CM 04 04 


rr\ r~ 04 oo ro r- cm 04 CM 


OO 


l r\ lt > < r -3" oo c4 0 4 — 
CM 04 CM 04 04 04 04 04 04 Os! 


(Y\CO 04 CM OT\ O T ““ Os! 04 
-3r Mj- -i* -O* 4d" -4t -0T -0* 


— r^s LO, LO -S' ~4T Ji- 04 04 04 
M CM C J CM CM CM 04 04 04 04 


00 04 ^ cO * — cM tv\ oo 


O r^vT vO v.C ' 


UJ 04 


• o oc ‘-0 -rj- cc i.;\ 0? cc o--\0 i — r- 

CM 04 •» — 0". C'\ C (7. C’. C~ CO. C': CO CT CO. 



cc c*.-s' -r*- c;: o om cc lo lo 


— : co cc c\ O', c: o c o 

O • 0-4 CM O J CM "O O' I cr\ OO 00 oo 

>- O 

o cc 



• **«*o«*e# 

co <?i-3r -zr co O cm cc mo lo 

CC CC. O' ' co* c. o O O " — * — 
04 OJ O'! 04 cv> CO ro ro <M\ c*o 


/CZ 


'< 


rrvo 



XT 


r?o 

,J Y 


PACK NO. 2'fO DEPTH OF DISCHARGE 25 TEST TEMPERATURE 40 

GULTON h A. H. PERCENT OF RECHARGE 160 ORBIT PERIOD 90 MIN 
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PACK »0. 7 1 6 DEPTH OF DISCHARGE IS TEST TEMPERATURE 0 

GULTOM 12 AJ-L PERCENT OF RECHARGE 115 ORBIT PERIOD 90 MIN 





PACK MO. 301 DEPTH OF DISCHARGE ?.5 TEST TEMPERATURE 0 

GULTOH 12 A . H , PERCENT OF RECHARGE 115 ORBIT PERIOD 90 Ml 
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PACK >10. 296 DEPTH OF DISCHARGE 40 TEST TEMPERATURE 25 

G LILT OH 12 A.H. PERCE I IT OF RECHARGE 12.5 ORBIT PERIOD 90 HIM 
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PACK NO 2 CO DEPTH OF DISCHARGE 25 TEST TEMPERATURE 40 

GULTON 12 A.H. PERCENT OF RECHARGE 1 60 ORBIT PERIOD 90 MIN 
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PACK NO. 218 DEPTH OF DISCHARGE 40 TEST TEMPERATURE 25 

GUI TOM (MSI) 6 A.H. PERCENT OF RECHARGE 125 ORBIT PERIOD 90 MIN. 




